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ECMWF   European Centre for Medium-Range Weather Forecasts  
EDAS   H*1!U1*1!E//2-2>1*2&'!@7/*+- 
EDGAR   Emission Database of Global Atmospheric Research  
ETU   Expected Total Uncertainty 
EVI   Enhanced Vegetation Index 
FT   Free Troposphere 
GEE   Gross Ecosystem Exchange  
GHG   Green House Gas  
H!D?!!!<2(4!E>*2*59+!%F'(!+'95,1'6+ 
IAGOS   G')/+,026+!E2,6,13*!3&,!1!;>&.1>!F./+,02'(!@7/*+-!
E:!!!!G'*+,'1*2&'1>!H'+,(7!E(+'67    
IPCC   Intergovernmental Panel on Climate Change 
IPDA   Integrated path Differential Absorption 
WE=!!!`+'1!G'/*,5-+'*!3&,!;,++'4&5/+!(1/!-+1/5,+-+'* 
LIDAR   LIght Detection And Ranging  
LPDM   Lagrangian Particle Dispersion Model  






MOZAIC  B+1/5,+-+'*/!&3!FO&'+!1'9!=1*+,!018&,!.7!2')/+,026+!EG,.5/!12,6,13* 
MPI-BGC   Max Planck Institute for BioGeoChemistry  
NEE   Net Ecosystem Exchange  
PAR   Photosynthetic Available Radiation  
PBL   Planetary Boundary Layer  
SRE   Spatial Representation Error 
RF   Radiative Forcing 




STILT   Stochastic Time Inverted Langrangian Transport model  
! "$!
TCCON   Total Carbon Column Observing Network  
TM3   Transport Model 3  
UTLS   Upper Troposphere – Low Stratosphere 
VPC   Vertical Partial Column 
VPRM   Vegetation Photosynthesis and Respiration Model 
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<X/*%,( F6FJ( c,2&,C! 8&/*+,2&,! 1'9! *,5+! N8/+59&)91*1P! 3>5A+/! 2'! 847/261>! 5'2*/! 1((,+(1*+9! 3&,!9233+,+'*!+-2//2&'!/+6*&,/?!E./&>5*+!01>5+/!&3!.2&/84+,+)1*-&/84+,+!+A641'(+!3>5A+/!&3!LF#!1,+!2'6>59+9!2'!N.PC!.5*!/61>+9!9&='!.7!1!316*&,!&3!"V?!a&*+!*41*C!1/!*4+!*,5+!3>5A+/!1,+!*4+!,+/5>*!&3!1!,1'9&-!8+,*5,.1*2&'!&3!*4+!8,2&,C!*4+7!9&!'&*!9+/6,2.+!1'!16*51>!/2*51*2&'!2'!*4+!847/261>!=&,>9?!@&C! 3&,!+A1-8>+C! *4+! 316*! *41*! *4+! *,5+!01>5+!&3!LF! 3&,! *,1'/8&,*! 2'! `5>7! 2/!42(4+,! *41'! *4+!/1-+!01>5+!2'!U+6+-.+,!/4&5>9!'&*!.+!/5,8,2/2'(?!
<X/*%,(F6RJ(L&-81,2/&'!.+*=++'!8,2&,!1'9!8&/*+,2&,!-&'*4>7!5'6+,*12'*2+/!3&,!*4+!320+!*,16+,/?!Q4+! 8&/*+,2&,! 5'6+,*12'*7! 2/! 8>&**+9! 3&,! .&*4! *4+!-5>*2)/8+62+/! 2'0+,/2&'C! 166&5'*2'(! 3&,! 2'*+,)/8+62+/!6&,,+>1*2&'/C!1'9!*4+!/2'(>+)/8+62+/!2'0+,/2&'C!2'!=4264!1>>!&3!*4+!/8+62+/!1,+!2'9+8+'9+'*?!
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i&*4! 8,2&,! 1'9! 8&/*+,2&,! 5'6+,*12'*7! 1,+! +A8,+//+9! 2'! 847/261>! 5'2*/?! Q4+! /82:+! 2'! *4+! 8,2&,!-+*41'+!5'6+,*12'*7!+/*2-1*+!3&,!*4+!-&'*4!&3!B1,64!9+8+'9/!&'!*4+!+-2//2&'!2'0+'*&,7!1'9!2/!,+>1*+9!*&!*4+!676>+!&3!1(,265>*5,1>!16*202*2+/?!
<X/*%,( F6>J(i+'+32*! &3! 1!-5>*2)/8+62+/! 2'0+,/2&'! &0+,! *4+! 6&,,+/8&'92'(! /2'(>+)/8+62+/! N9&**+9!>2'+P! 8+,! 9233+,+'*! /8+62+/! 8+,! -&'*4/! &3! *4+! 7+1,?! Q4+! .+'+32*! 41/! .++'! *+/*+9! 3&,! *4+! *4,++!9233+,+'*!61/+/!&3!Q1.>+!#?$?!a&*+!*41*!LF#!,+3+,/!*&!3&//2>!35+>!+-2//2&'/!&'>7C!1'9!YH@c!1'9!;HH!,+3+,/!*&!*4+!.2&/84+,26!3>5A+/?!
<X/*%,( F6QJ(i+'+32*! &3! 1!-5>*2)/8+62+/! 2'0+,/2&'! &0+,! *4+! 6&,,+/8&'92'(! /2'(>+)/8+62+/! N9&**+9!>2'+P! 8+,! 9233+,+'*! /8+62+/! 1'9! -&'*4?! Q4+! .+'+32*! 41/! .++'! *+/*+9! 3&,! 1! s'&,-1>t! 2'0+,/2&'!3+1*5,2'(!.&*4!8,2&,!1'9!-&9+>)91*1!-2/-1*64!6&,,+>1*2&'!.+*=++'!9233+,+'*!/8+62+/!N.>16:P!&,!&'>7!&'+!&3!*4+/+!*=&!6&-8&'+'*/!N,+9!1'9!&,1'(+P?!Y+/5>*/!,+3+,!*&!L1/+!"!&3!Q1.>+!$!N.>16:!>2'+!&3! _2(?! R?WP?! b1>5+/! 9+,20+9! 3,&-! c1>-+,! N#VVWP! 3&,! *4+! -&'*4! &3! B1,64! 1,+! 2'9261*+9! =2*4! 1!921-&'9?!
<X/*%,(R6@J!L&-81,2/&'!3&,!LF#!N*&8P!1'9!L<R!N.&**&-P!.+*=++'!-+1'!&./+,01*2&'!NFi@C!.>16:!9&*/PC!-&9+>+9! 8,&32>+/! N@QG%QC! .>5+! 9&*/P! 1'9! 190+6*+9! .&5'91,7! 6&'92*2&'! NBELL! 1'9! QB$C!(,++'! 9&*/P?! Q4+! -+1'! 2/! 61>65>1*+9! &0+,! 1>>! &3! *4+! "]! 8,&32>+/! &3! *4+! L<EYB)_! 01>291*2&'!61-812('?!B&9+>+9!8,&32>+/!1,+!.+3&,+!N>+3*P!1'9!13*+,!N,2(4*P!.21/!6&,,+6*2&'?!!
<X/*%,(R6CJ!Q1./!N1P!1'9!N6P!/4&=!01>5+/!3&,!/>1'*+9!81,*21>!6&>5-'!N@cLP!-&9+>)91*1!-2/-1*64!1'9! +A8+6*+9! *&*1>! 5'6+,*12'*7! NHQTP! 1*! 9233+,+'*! 4+2(4*/C! 3&,! .&*4! LF#! 1'9!L<R?! Q4+! 01>5+/! &3!.&*4!-&9+>)91*1!-2/-1*64!1'9!,+8,+/+'*1*2&'!+,,&,!410+!.++'!9+,20+9!5/2'(!1>>!8,&32>+/!Ns1>>tP!&,!.7!>+102'(!&5*!8,&32>+/!2'!c1,-1!3&,!L<R!1'9!.&*4!c1,-1!1'9!h,1:&=!3&,!LF#!Ns/5./+*tP?!Q4+!.&A)=42/:+,/! 8>&*/! 2'! *1./! N.P! 1'9! N9P! /4&=! *4+! 92/*,2.5*2&'! &3! 2'9202951>! 01>5+/! &3! *4+! ,1*2&!.+*=++'!-&9+>)91*1!-2/-1*64!NBUBP!1'9!HQT!3&,!*4+!s/5./+*t!61/+?!Q4+!BUBMHQT!01>5+/!1,+!.2''+9!+0+,7!"VVV!-!1'9!*4+!'5-.+,!&3!,+6&,9/!2'!+164!.&A!2/!,+8&,*+9!&'!*4+!,2(4*?!!!


















H-82,261>! &./+,01*2&'! &3! *+-8+,1*5,+! 1>>! 1,&5'9! *4+! =&,>9! *&(+*4+,! =2*4!-+1/5,+9! *,+'9/! &3! *4+! 6&'6+'*,1*2&'! &3! *4+! ;<;! N_2(?! "?"P! 1'9! *4+&,+*261>!:'&=>+9(+!1*!+>+-+'*1>!81,*26>+! >+0+>!41/! >+19! *4+! G'*+,(&0+,'-+'*1>!c1'+>!&'!L>2-1*+!L41'(+!NGcLLP!*&!9+6>1,+C!2'!*4+!7+1,!#V"$C!*41*D!“Warming of the climate 
system is unequivocal ... The atmosphere and ocean have warmed, the amounts of 
snow and ice have diminished, sea level has risen, and the concentrations of 
greenhouse gases have increased... It is extremely likely that human influence has 




<X/*%,( @6C( ;>&.1>! -+1'! Y_/! 3,&-! *4+! 1(+'*/! 1'9! -+641'2/-/! (,&58+9! .7! 1(+'*! *78+?!E'*4,&8&(+'26! Y_/! 1'9! *4+! '1*5,1>! 92,+6*! /&>1,! Y_! 1,+! /4&='?! L&>5-'/! 2'9261*+! &*4+,!641,16*+,2/*26/!&3!*4+!Y_X!+3326162+/!1,+!'&*!5/+9!*&!-&9237!*4+!Y_/!/4&='?!Q2-+!/61>+/!,+8,+/+'*!*4+! >+'(*4! &3! *2-+! *41*! 1! (20+'! Y_! *+,-!=&5>9! 8+,/2/*! 2'! *4+! 1*-&/84+,+! 13*+,! *4+! 1//&621*+9!+-2//2&'/!1'9!641'(+/!6+1/+9?!a&!LF#!*2-+!/61>+! 2/!(20+'C!1/! 2*/!,+-&01>! 3,&-!*4+!1*-&/84+,+!2'0&>0+/! 1! ,1'(+! &3! 8,&6+//+/! *41*! 61'! /81'! >&'(! *2-+! /61>+/C! 1'9! *45/! 61''&*! .+! +A8,+//+9!1665,1*+>7!=2*4!1!'1,,&=!,1'(+!&3!>23+*2-+!01>5+/?!_2(5,+!2/!&.*12'+9!3,&-!_&,/*+,!+*!1>?!N#VV]P?!!!!
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"? <&=! 2/! -&9+>)91*1! -2/-1*64! .7! 65,,+'*! *,1'/8&,*! -&9+>/!92/*,2.5*+9x!G/!*4+!BFKEGLMGE;F@!91*1/+*!/81*21>>7!,+8,+/+'*1*20+!1*!H5,&8+1'!/61>+x!#? G/! *4+,+! 1! .+'+32*! 2'! 6&'/29+,2'(! *4+! 6&,,+>1*2&'/! 2'! 8,2&,! 1'9!&./+,0+9!5'6+,*12'*2+/! &3! 9233+,+'*! 64+-261>! /8+62+/! 2'! *4+! 3,1-+!&3!1*-&/84+,26!2'0+,/2&'/x!<&=!>1,(+!2/!*42/!.+'+32*x!G/!2*!8&//2.>+!*&!6&-81,+!1*-&/84+,26! 2'0+,/2&'/!2'!=4264!9233+,+'*!/8+62+/!1,+!6&-8>+*+>7! 5'6&,,+>1*+9! =2*4! &'+! 2'! =4264! 2'*+,)/8+62+/!6&,,+>1*2&'/!1,+!6&'/29+,+9x!$? <&=! 61'! 12,.&,'+! >291,! ,+*,2+01>/! &3! 1*-&/84+,26! 6&>5-'/! .+!01>291*+9! 1(12'/*! 12,.&,'+! 2')/2*5! 91*1! =2*4! *4+! 4+>8! &3! 1! *,16+,!*,1'/8&,*!-&9+>x!Q&!=41*! >+0+>!&3!5'6+,*12'*7!61'! *42/!01>291*2&'!&3!0+,*261>!81,*21>!6&>5-'!-+1/5,+-+'*/!.+!1642+0+9x!!!!_&,!+164!81,*!&3!*4+!*4+/2/C!1!/8+62326!-&9+>2'(!3,1-+=&,:!=1/!/+*!58!*&!199,+//!*4+! /62+'*2326! J5+/*2&'/! >2/*+9! 1.&0+?! U+/82*+! *4+2,! 9233+,+'6+/C! *4+/+! *4,++!-&9+>2'(!3,1-+=&,:/!*+'9!*&!5/+!/2-2>1,!6&-8&'+'*/!1'9!1,+!1>=17/!.1/+9!&'!1!%1(,1'(21'! c1,*26>+! U2/8+,/2&'! B&9+>! N%cUBP! 1'9! 1*! >+1/*! &'+! +-2//2&'!2'0+'*&,7?! G'! 1992*2&'C! 6+'*,1>! 3&,! *4+! 81,*! &'! *4+!-5>*2)/8+62+/! 2'0+,/2&'C! 2/! 1!i17+/21'!2'0+,/2&'!/64+-+?!!!G'! *4+! 32,/*!81,*!&3!L418*+,!#!N@+6*?!#?"P! *4+!/2'(>+!6&-8&'+'*/!&3! *4+!-&9+>2'(!3,1-+=&,:! 1,+! 9+/6,2.+9! /+81,1*+>7C! =42>+! 2'! *4+! @+6*?! #?#)#?R! *4+! *4,++!-&9+>2'(! 3,1-+=&,:/C! *&(+*4+,! =2*4! ,+>1*+9! &./+,01*2&'/! 1'9! *&&>/! 3&,!/*1*2/*261>! 1'1>7/2/! 1,+! 9+/6,2.+9! 2'! 9+*12>?! L418*+,/! $C! R! 1'9! Z! 9+/6,2.+! 1'9!92/65//! *4+! ,+/5>*/! &3! *4+! *4,++! -12'! *4+-+/C! =42>+! L418*+,! W! 9,1=/! *4+!6&'6>5/2&'/?!!!
@67(((((KX..,%,-$(#1*%',#(1.(*-',%$&X-$V(X-($Z,(+1\,YX-/(1.(
&X%"1%-,(+,&#*%,+,-$#(!!E*! 8,+/+'*! *2-+C! *4+! >2&'\/! /41,+! &3! 1*-&/84+,26! &./+,01*2&'/! 6&-+/! 3,&-! *=&!-12'!/&5,6+/D!2')/2*5!-+1/5,+-+'*/!3,&-!(,&5'9!.1/+9!&./+,01*2&'1>!'+*=&,:/C!1'9! ,+-&*+! /+'/2'(! 3,&-! /1*+>>2*+).&,'+! 2'/*,5-+'*/?! ;>&.1>>7! 92/*,2.5*+9!(,&5'9! .1/+9! '+*=&,:/! -+1/5,+! 1*-&/84+,26! -2A2'(! ,1*2&/! &3! 1! '5-.+,! &3!1*-&/84+,26! /8+62+/C! 2'6>592'(! ;,++'<&5/+! ;1/+/! N;<;P! /564! 1/! LF#!NYj9+'.+6:!+*!1>?C!#VV$P!&,!L<R!N<+2'!+*!1>?C!"dd]X!i&5/J5+*C!+*!1>?!#VVWPC!.5*!1>/&!64+-261>>7!16*20+!/8+62+/!/564!1/!LF!Ni
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! #Z!
L418*+,!$!199,+//+/!*4+!81,*2*2&'2'(!&3!5'6+,*12'*2+/!3&,!&'+!&3!*4+!-12'!81,*/!&3!*4+!BFKEGLMGE;F@!&./+,01*2&'/D! 0+,*261>!8,&32>+!91*1! 6&>>+6*+9!95,2'(! *1:+!&33!1'9! >1'92'(?! Q4+! 3&65/! &3! *4+! =&,:! 2/! &'! 61,.&'! -&'&A29+! NLFPC! 1! '&')(,++'4&5/+! (1/! *41*! 2/! &3! 2'*+,+/*! 1/! 1! *,16+,! 3&,! 1'*4,&8&(+'26! +-2//2&'/! 1/!+-2//2&'! 3>5A+/! &3! LF! 1,+!-&/*>7! 6&>>&61*+9!=2*4! *4&/+! &3! LF#!3,&-! 3&//2>! 35+>!6&-.5/*2&'?!!!!!!
!!
<X/*%,(@67(B18!&3!BFKEGLMGE;F@!3>2(4*/!3,&-!"ddR!*&!#V"]?!@&5,6+D!4**8DMM===?21(&/?/+9&&?3,?!!!!!!
cLLC! #V"RP?! Q42/! 4&=+0+,! 2-8>2+/! *4+! '+6+//2*7! 3&,!+-2//2&'/! -&'2*&,2'(! *&! 0+,237! =4+*4+,! +-2//2&'),+956*2&'! 8&>262+/! 1,+!/566+//35>?! i+615/+! -&/*! .2&(+'26! 3>5A+/! 2'! H5,&8+! 1,+! 2'3>5+'6+9! .7! 45-1'!16*202*2+/C! 5'9+,/*1'92'(! 1'9! -1'1(2'(! *4+/+! .2&(+'26! 3>5A+/! -5/*! 1>/&! .+! 1!6&-8&'+'*!&3!1'7!8&>267!*&!,+956+!1'*4,&8&(+'26!+-2//2&'/?!!E'!2-8&,*1'*!*&&>!*&!+/*2-1*+!61,.&'!.59(+*/!.7!*+1/2'(!181,*!/&5,6+/!1'9!/2':/!2'! 1! (20+'! /81*21>! 9&-12'! 2/! *4+! 1*-&/84+,26! i17+/21'! 2'0+,/2&'?! E*-&/84+,26!2'0+,/2&'/! 6&-.2'+! 8,2&,! :'&=>+9(+! 3,&-! +-2//2&'! 2'0+'*&,2+/! =2*4!1*-&/84+,26! &./+,01*2&'/! 16*2'(! 1/! 1! *&8)9&='! 6&'/*,12'*! *&! 8,&956+! .+**+,!8&/*+,2&,! :'&=>+9(+?! E'! 2-8&,*1'*! -+*,26! *&! -+1/5,+! *4+! +33+6*20+'+//! &3! 1'!1*-&/84+,26! 2'0+,/2&'! 2/! *4+! 5'6+,*12'*7! ,+956*2&'C! 9+32'+9! 1/! *4+! 9233+,+'6+!
! #W!
.+*=++'!8,2&,!1'9!8&/*+,2&,!5'6+,*12'*7!'&,-1>2O+9!=2*4!*4+!8,2&,!5'6+,*12'*7?!Q4+!01/*!-1I&,2*7!&3!85.>2/4+9!818+,/!&'!1*-&/84+,26!2'0+,/2&'/!2'0+/*2(1*+!*4+!.59(+*! &3! 1! /2'(>+! /8+62+/C! 5/51>>7! 1! >&'()>20+9! (,++'4&5/+! (1/! >2:+! LF#! N+?(?!Yj9+'.+6:C! #VV$P! &,! L<R! N+?(?!<+2'C! "dd]X!i&5/J5+*C! #VVWPC! .5*! *4+! *+64'2J5+!61'! 1>/&! .+! 188>2+9! *&! 16*20+! /8+62+/! >2:+! LF! Ni+,(1-1/642C! #VVVP?! a&*+! *41*!61,.&'!92&A29+! 2/!1!/8+621>!61/+!1/!1*-&/84+,26!LF#!-2A2'(!,1*2&/!,+/5>*! 3,&-!1!6&-.2'1*2&'! &3! /*,&'(! 1'*4,&8&(+'26! /&5,6+/! =2*4! /*,&'(! /&5,6+/! 1'9! /2':/!3,&-! .2&/84+,26! 8,&6+//+/C! 61>>2'(! 3&,! 1! /+81,1*2&'! &3! 1'*4,&8&(+'26! 3,&-!.2&/84+,26! 3>5A+/?! F'+! =17! *&! 1642+0+! /564! 1! /+81,1*2&'! 2/! *&! -+1/5,+! LF!1>&'(/29+!LF#C!1'9!5/+!LF!1/!1!8,&A7! 3&,!LF#!1'*4,&8&(+'26!+-2//2&'/?!c1>-+,!N#VVWP! 5/+9! LF#)LF! 6&,,+>1*2&'/! *&! 2-8,&0+! 1'! 2'0+,/2&'! &3! 91*1! 3,&-! *4+!QYELH)c!12,6,13*!-2//2&'! 2'!B1,64)E8,2>!#VV"C!=42>+!S1'(!N#VVdP!+-8>&7+9!1!/2-2>1,!-+*4&9!5/2'(! /1*+>>2*+!91*1C! &.*12'2'(!1! ,+956*2&'! 2'!LF#! 3>5A! 2'0+,/2&'!+,,&,?!!!@&!31,!*4+!>2&'\/!/41,+!&3!*4+!/*592+/!2'0+/*2(1*2'(!1*-&/84+,26!2'0+,/2&'/!-1:+!5/+! &3! .&*4! 6&'*2'5&5/! 2'! /2*5! 1'9! 3>1/:! -+1/5,+-+'*/! 3,&-! (,&5'9! .1/+9!&./+,01*2&'1>! '+*=&,:/! &3! *1>>! *&=+,/! N+?(?! h197(,&0C! #V"ZX! @1/1:1=1C! #V"VP?!<&=+0+,C!1/!8,&32>+/!6&>>+6*+9!3,&-!1'!12,6,13*!+1/2>7!+A6++9!*4+!4+2(4*!&3!*&=+,/C!12,.&,'+! 91*1! -17! 1>/&! 8,&0+! 1'! 2'*+,+/*2'(! &8*2&'! 3&,! *42/! 188>261*2&'?! Q42/!1>*+,'1*20+!=1/!*+/*+9! 2'!/&-+!,+6+'*!/*592+/! *41*!-19+!5/+!&3!12,6,13*!8,&32>+/!1>&'+! &,! 2'! 6&-.2'1*2&'!=2*4! &*4+,! 91*1! /&5,6+/! N+?(?D! i,2&59+C! #V"$X! ;&5,9I2C!#V"$P?!B+*4&9/!*&!-1A2-2/+!*4+!6&/*)+33+6*20+'+//!&3!12,.&,'+!91*1!1,+!*4+!5/+!&3!5'-1''+9!12,6,13*!N9,&'+/P!1'9!6&--+,621>!12,>2'+,/?!Q4+!>1**+,C!2'!81,*265>1,C!1>>&=/! 3&,! 6&>>+6*2'(! 91*1! &'! 1! ,+(5>1,! .1/2/! =2*4&5*! ,+J52,2'(! 1! 81,*265>1,>7!/-1>>!&,!>2(4*!/+'/&,?!!!Q4+!-&/*!2-8&,*1'*!8,&I+6*/!-1:2'(!5/+!&3!6&--+,621>!12,>2'+,/!1,+!LFaQYEG%!NL&-8,+4+'/20+! F./+,01*2&'! a+*=&,:! 3&,! Q,16+! ;1/+/P! NB164291C! #VV^PC! 1'9!BFKEGLMGE;F@!NB+1/5,+-+'*/!&3!FO&'+!1'9!=1*+,!018&,!.7! 2')/+,026+!EG,.5/!12,6,13*! M! G')/+,026+! E2,6,13*! 3&,! 1! ;>&.1>! F./+,02'(! @7/*+-P! NB1,+'6&C! "dd^X!c+*O&>9C!#V"ZP?!i&*4!8,&I+6*/!410+!.++'!,5''2'(!3&,!-&,+!*41'!*=&!9+619+/!1'9!410+!8,&956+9!+A*+'/20+!91*1/+*/!*41*!410+!8,&0+'!*&!.+!2-8&,*1'*!2'!*4+!32+>9/!&3! 1*-&/84+,26! -&9+>2'(! 1'9! /1*+>>2*+! 61>2.,1*2&'! 1'9! 01>291*2&'?! Y+(1,92'(!61,.&'16+&5/! /8+62+/C! LFa
! #]!
L418*+,! R! .52>9/! 58&'! *4+! 8,+02&5/! &'+! .7! 1992'(! &*4+,! /8+62+/C! 1'9! 5/2'(! 1!3&,-1>!i17+/21'!2'0+,/2&'?!E!-5>*2)/8+62+/!2'0+,/2&'!=1/!61,,2+9!&5*!2'!&,9+,!*&!+A8>&2*!*4+!6&,,+>1*2&'/!2'!5'6+,*12'*2+/!.+*=++'!LF#C!LFC!1'9!L<RC!/8+623261>>7!2'!*4+2,!,+/8+6*20+!5'6+,*12'*2+/!2'!1!8,2&,2!1'*4,&8&(+'26!+-2//2&'/!1'9!2'!-&9+>!,+8,+/+'*1*2&'!+,,&,?!Q4+!12-!&3!*42/!-5>*2)/8+62+/!2'0+,/2&'!2/!*&!8,&029+!.+**+,!+/*2-1*+/!&3!1'*4,&8&(+'26!+-2//2&'/C!1'9C!2'!*4+!61/+!&3!LF#C!*&!.+**+,!/+81,1*+!*4+!.2&/84+,26!3,&-!1'*4,&8&(+'26!6&'*,2.5*2&'/?!!!!!
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